Material comprises tissue from 56 cases of ameloblastoma-40 of these occurred in Tanzania and are from the records of the Central Pathology Laboratory, Dar-es-Salaam, from 1957-65 inclusive. Sixteen are from the records of the Kampala Tumour Registry for the years inclusive. Eight other cases previously diagnosed in these centres as ameloblastoma were excluded because there was insufficient material left on file to substantiate the diagnosis, and one case was excluded because on review the diagnosis was incorrect.
Each of the cases was examined by H. & E. sections. In selected cases other special stains were done: PAS, Gordon and Sweet's reticulin stain, Masson's trichrome, Van Gieson, and a modified Lendrum's phloxine and tartrazine (Symons, 1955) . Clinical details were obtained from biopsy request forms, hospital case notes and information on file in the Kampala Tumour Registry.
Clinical findings
These are summarised in Table I and Fig. 1 . Thirty-four cases occurred in males and 21 in females. In one case the sex was not specified. The tumour 
Macroscopic appearances
In the gross specimens examined these tumours were characterised by great distortion of the jaws with expansion of the bone and displacement of the teeth (Fig. 3) . They were cystic, classically multilocular, but occasionally unilocular. In the gross specimens we had the opportunity to examine, no purely solid tumours were seen.
Histology
The tumours presented two basic histological patterns: follicular (Fig. 4) and plexiform. In the follicular pattern, epithelial islands were set discretely in a connective tissue stroma of variable structure and density; in the plexiform pattern intertwining strands of epithelial tissue ramified through the stroma. Occasionally both patterns occurred in the one tumour, especially if the epithelial islets were large. In this series the follicular pattern was about twice as common as the plexiform.
The follicles resembled the enamel organ of the developing tooth. The outer epithelial layer was tall columnar, cuboidal or less commonly resembled the cells ofa basal cell carcinoma. The cytoplasm was clear or eosinophilic and the vesicular nucleus was frequently orientated towards the centre of the follicle and away frorn the stroma. The resemblance of the outer layer to that of the developing tooth was enhanced in seven cases by the presence of cells with dark elongated nuclei (Fig. 5 ). These were similar in appearance to the kionoblast cells of the internal enamel epithelium (Symons, 1955) . They were best seen using H. & E. preparations, and a modified phloxine and tartrazine did not prove more helpful. It is noteworthy that tumours in which this cell type were noted were follicular in type with tall ameloblasts. The kionoblast-like cells were usually scanty, but in two cases they were numerous.
The central area of the follicles was formed of a loose stellate reticulum. Occasionally between this and the outer ameloblasts a flattened layer of cells resembling normal stratum intermedium was noted. In two cases the central area was formed of more densely spindle areas.
Changes in the central epithelium were common. Cyst formation occurred frequently and appeared to be of two types: either the stellate reticulum gradually faded away, or there was a sharp change between epithelium and cyst. In the latter, the surrounding cells were often flattened and eosinophilic though not squamous, and suggested that the cyst fluid had been under pressure. Moreover, in cysts showing this change altered epithelial cells were often desquamated: these were round and brightly eosinophilic. Some had small pyknotic nuclei, but more frequently there was no nucleus. In the wall of some cysts the change from lining cells to desquamated cells could be followed. The cysts were of variable size and appeared to arise multifocally and enlarge by coalescence.
Squamous metaplasia of the central epithelium was found in 450. It was largely minor and focal in type but occasionally widespread and with well marked epithelial pearl formation (Fig. 6 ).
Granular cell change was noted in 210% (Fig. 7) . In these the central cells were replaced in part or totally by large eosinophilic granular cells. The nuclei were either central with thick chromatin, or distorted and pushed laterally. They did not show signs of nuclear degeneration. (Dodge, 1965; Bernier, 1960) . They showed the structure typical of adenoameloblastoma with solid areas of gland-like, convoluted and infolded tubular structures alternating with some solid spindle cell areas (Fig. 9) 
Origin
In most of these tumours the lesion was too gross or material insufficient to ascertain their origin. The histology sometimes emphasised a clinical impression of origin within a dentigerous cyst, and this was true of both adenoameloblastomas which presented as cystic lesions with an included tooth. Most lesions appeared to arise centrally within the jaws, but in four cases the sections appeared to show origin from the overlaying buccal mucosa (Fig. 10) . The possibility that this represents secondary involvement of overlaying mucosa could not be excluded. DISCUSSION 
Frequency
Kegel (1932) drew attention to a great frequency of ameloblastomas in Negroes and claimed they were 11 times as common in Negroes as in Caucasians. This huge preponderence has now been discounted (Lucas, 1964) , but there is evidence indicating that Negroes are more susceptible. In Small and Waldron's survey, of 584 cases whose race was indicated, 20% were Negroes. In reports from Africa ameloblastomas have accounted for 1.9 % of all malignancies in Ghana (Edington, 1956 ), 1-8% in Nigeria (Elmes and Baldwin, 1947) , 2.7% in French West Africa (Camain, 1954) and 0.8 % in Uganda (Dodge, 1965 (Davies, 1967, personal communication) . Although there is some evidence suggesting a real difference of incidence between Africans and Europeans we do not feel this has been conclusively proved. Moreover, since the report of Dodge from Kampala the number of ameloblastomas as a percentage of all tumours has been falling despite an increase in the total number of malignancies recorded in that centre. The combined figures for 1964/65/66 show ameloblastomas as now accounting for only 0.33% of all registered malignancies. This suggests that harvesting did play a roll in figures previously reported.
Clinical presentations
The clinical features in these cases are very similar to those recorded by Small and Waldron (1955) . The average age of our patients was five years younger but again a wide age range was noted, cases occurring in a child of 31 years and in a woman of 80 years (Table II) .
The natural history of these tumours is well demonstrated and illustrates both the immense size to which untreated lesions may grow and also the frequent recurrence following inadequate surgery or curettage of the lesion. No deaths with metastatic lesions were noted in this series. This occurs rarely. Small and Waldron, and Tsukada et al. (1965) have reviewed reported metastatic lesions and the latter authors accept only five cases previous to their own. Hoke and Harrelson (1967) report a further case of metastasing granular cell ameloblastoma.
Histological variants
The histological features seen in these tumours are essentially the same as those seen in European reports (Lucas and Thackray, 1951; Bernier, 1960; Lucas, 1964) . However, the frequency of the granular cell variant is noteworthy as it occurs in 21 % of our cases (Table III) . This variant has been reported only occasionally in (McCallum and Cappell, 1957; Gorlin et al., 1961; Campbell, 1956) . In Caucasian cases this variant appears rare. Campbell (1956) reported two granular cell ameloblastomas in a series of 20 ameloblastomas in South African Bantu, and Kovi and Laing (1966) one, in a series of 20 from Ghana. Tsukada et al. (1965) and Hoke and Harrelson (1967) each report a metastasing granular ameloblastoma in Negro females. It is possible that this variant occurs more frequently in Negroes. Unfortunately in their review Small and Waldron make no reference to histological features in Caucasian and Negro cases. Tsukada et al. have suggested that the granular cell variant occurs more frequently in the aged or in tumours of long duration. In agreement with this, the average age of our patients with this lesion was 40 years and included an 80-year-old woman. In five cases the tumour had been present for three to six years. However, the granular variant occurred also in a 14-year-old boy and in cases where the tumour had been noticed for months only. McCallum and Cappell (1957) suggest that this variant occurs more frequently in those subjected to previous operation but this is not our experience.
The granular cells are clearly epithelial and direct change from ameloblasts can be seen. The nature of the change is in doubt. Hamperl has likened these cells to oncocytes (Hamperl, 1956) , and Campbell has stressed their similarity to the cells of a granular cell epulis. The change does not seem degenerative and nuclear structure is maintained. The 12 cases in our series will be the subject of a further report.
Stromal cysts were a noteworthy feature in many of these tumours. Lucas and Thackray (1951) drew attention to this, though Hodson (1957) , thought them over-emphasised. In our material, particularly in the plexiform type of lesion, stromal cysts were frequently a major histological feature.
Two cases of adenoameloblastoma were noted in this series. Although commonly classed as a sub-group of ameloblastomas they possess a distinctive histology and sufficient cases have now been published to delineate their clinical presentation and history from those of ameloblastoma (Table IV) . In particular (Lucas, 1964; Ishikara and Mori, 1962; Topazian and Simon, 1960) .
Histogenesis
Ameloblastomas mimic the structure of the enamel organ of the developing tooth and the histology of the follicle is analagous to that of the enamel organ at the " bell " stage. This resemblance is increased by the finding of a cell type in ameloblastomas which resembles the kionoblast of the developing tooth. Kramer (1957) noted this feature in five of 20 cases studied. In this series kionoblast-like cells were noted in seven cases (12.5%). It has been claimed that the kionoblast is an artefact its presence being related to the plane of section (Park, 1966) . Even if this is so the occurrence of a similar artefact in these tumours emphasises the resemblance of ameloblastomas to the developing enamel organ.
Teeth develop as compound structures, the enamel organ developing from the oral ectoderm, while dentine, pulp and cement are derived from mesoderm. In the developing tooth both tissues exert reciprocal inductive effects (Gorlin et al., 1961) . Ameloblastomas may be regarded as an epithelial odontogenic tumour without inductive effect on the adjacent mesoderm, and therefore with no ability to form enamel. There appear to be several possible origins from epithelium with odontogenic potential. They may arise from buccal mucosa, from the wall of dentigerous cysts, from rests of the dental lamina or from the epithelial rests of Malassez (Willis, 1960; Lucas and Thackray, 1951) . The material in this series does not point to any one origin, and cases arising in dentigerous cysts and apparently from buccal mucosa are seen. However, most cases in our series appear to arise centrally and this suggests epithelial rests as the more usual origin.
SUMMARY
The clinical and histological features of 56 ameloblastomas occurring in Africans from Tanzania and Uganda are reported. Attention is drawn to an apparent increase in frequency of this tumour in Africans. This increase may be due in part to harvesting of a tumour with a long natural history. The histological features are broadly similar to those seen in Caucasians but the granular cell variant is more common. Two adenoameloblastomas were noted in this series. This lesion appears to be a separate entity from classical ameloblastomas with a distinctive natural history and histological appearance.
